INTRODUCTION
The main complication in the estimation of heritabilities (h 2 ) of colony traits in honeybees arises from the fact that many characters of economic value are affected by the combined activity of many workers (hoarding behavior, life-span, production of and reaction to isopentyl acetate, etc) and the queen (laying capacity, pheromone production, etc). Two approaches were used to overcome this difficulty. The first method restricted heritability estimates to either queen or worker characters (eg hoarding behavior, corbicular area, etc), which are expected to show high correlations to the performance of the entire colony (Rinderer et al, 1983; Collins et al, 1984; Milne, 1985a Milne, , 1985b Milne, , 1985c Collins et al, 1987) .
The second method neglected the participation of 1 caste in the colony performance and interpreted the covariance between related colonies exclusively from the genetic relationship between either the queens (Vesely and Siler, 1964; Soller and Bar-Cohen, 1967; Böger, 1969; BarCohen et al, 1978) or the offspring worker groups (Pirchner et al, 1962) . Chevalet and Cornuet (1982) proposed to handle colony traits like composite mammalian characters with maternal influences in addition to direct effect. Dickerson (1947) (Willham, 1963) .
However, the pecularities of honeybee reproduction cause difficulties in estimating these genetic relationships (a). The large number of workers per colony permits us to accept an "average worker contribution". For that reason, "a" between 2 average worker genotypes of 2 different colonies are equivalent to "a" between 2 "average workers" from these colonies.
The average genetic relationship between 2 females (queens or "an average worker") can be calculated as & p h i s ; = probability of identity of maternal genes in 2 females, &phis;' I = probability of identity of paternal genes in 2 females, depending on whether 2 random females are derived from the same drone, from different drones or the same droneproducing queen, or from different drones of different (but related) drone-producing queens.
P I = probability of these 3 possibilities, which are a function of the average number of droneproducing queens on the island-mating station and of the number of mating partners per queen.
The calculation of the "coefficient de parenté" assumes an unrelated base population. Bienefeld et al (1989) Findings by Bienefeld et al (1989) , who found significantly more restless colonies headed by inbred queens, support the conclusion that the behavior of workers is also influenced by the queen's phenotype. Velthuis (1977) reported a stabilizing effect of queen pheromones on colony behavior. Hoffmann (1961) found queenless colonies to be more irritable. Therefore, the heritable queen effect may be attributable in part to genetic differences in queen's pheromone production.
The most remarkable result is the distinct negative correlation between queen and worker effects. As yet, there are no comparable findings in the honeybee, but in cattle (Koch, 1972; Barlow, 1978 (Chevalet et Cornuet, 1982 
